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(54) LASER-MARKABLE THERMOPLASTIC RESIN COMPOSITION WHICH 
DEVELOPS CHROMATIC COLOR 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain a thermoplastic resin composition which can 
clearly develop a chromatic color by incorporating a rubber-reinforced resin obtained by 
polymerizing a vinyl monomer in the presence of a rubbery polymer with a polymer 
obtained by polymerizing a vinyl monomer, a black compound, and a dye and/or a 
pigment. 

SOLUTION: This composition comprises 100 pts.wt. thermoplastic resin containing 1- 
100 wt.% rubber-reinforced resin obtained by polymerizing 95-30 wt.% at least one 
monomer selected from among an aromatic vinyl, vinyl cyanide, a (meth)acrylic ester, 
an acid anhydride, and a maleimide compound in the presence of 5-70 wt.% rubbery 
polymer, 99-0 wt.% polymer obtained by polymerizing at least one monomer selected 
from among an aromatic vinyl, vinyl cyanide, a (meth)acrylic ester, an acid anhydride, 
and a maleimide compound, and 30-70 wt.% polymerized (meth)acrylic ester, 0.01-5 
pts.wt. black compound such as carbon black, and 0.01-5 pts.wt. dye and/or pigment. 
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!fSl^MMAO*l&Ili3 0-8 011%, £ 
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B5> SSfcfffSKB, 0. 0 3-2fiS£B> »tr»S 
b<tt. 0. 04-liiS, (C) tiifttfiO. 01- 
5fifig&, #SU<tt, 0. 0 2-311^ 
£L<te, 0. 0 3-2**9$, #fc#*Ktt, 0. 
0 4-liIffiT$>^)c (B) *»©E'&«^38f« 0 . 0 

«ttf»«»tt*«*a. Sfc, (C) fifcfl^E^iU^ 
0. 0lS*«*»tTWU !f— -r-*>y©58639« 

fte*<fctf»««ta*5&*o (B) - (C) j£#<DE£- 

[0 0 3 4] *5SWOU— tf-"7-*>^fflJ»?iaitt» 

T&Sc !f— *ibTtt, He-Ne, A 

r U— -tf— . CO2 tf— , x+yvi/- If— teiftf) 
SUfrU— if-, YAGU- !f-tti*<0H#U— if-, ¥ 

mwu— tf-, tf-fc^a^fsn, 

fc, CO2 if— , x*vVU— if— , YAGI/- if 
-£W£LV> 0 YAGU-1f-3tOSfiH 1, 0 54 
nmT&So 

[0 0 3 5] *5S§80U--1f-V-+>i/fflJBipiaitt» 

So 31<Z)flg»SB»<Z)ffSb^«D±*«Oi8SStt. 1-1 
OOumSffiTS^ 10-80/zmiS^ U-if 

y^fe, mm cse?> »»©b«*»»t» 

[0 0 3 6] **M<Z>U-if-v-*>^fflJKkpiaitt» 
n«dK«fl^(2, iWfcJKCT. #^Xffi*gu 



70 

-2 0 um. SfcBlfi#3 0 umU±T$>Z>o Z.n<b<Dlt 
*»<BE£*«* *«Wl:ffll/^n-5 (A) ^pJMtt® 
io J!gj£#l 0 OMSS^MU £?£L<te, 1-5011 
SB, £SK:»SL<tt, 2-3 Ofi-ggBT&So 
<0E£*a*5O««»*jH;L*i. U-if-V-^>^ 

[0 0 3 7] tf-V-^>^ffl^pJ 
IMbRlt3!L ^M??J, flMRU (B) - (C) l&ft&JMD 

£>ns (A) f» pJffltt«JBIfiE^ 1 0 Ofiggfl^LT, 

o. 1-1 oases, ssi::#£L<tt. o. o-5i 

[0 0 3 8] £ Stl, **9i<OU— tf-V-^>^fflf& 

>-^tf-;i/^a^, *U7^FX7Xh7- # 
U7^M^KX7Xh7- #UXXf;l/X7^ hV 

\i. (a) ^pjMtt»«g^i o ommmznv. 

L<«, l-150fiSS5, S6l:»SL<fa5-l 0 
OiagPTfeSo ±Effl©l^©5%, #U7 

^ KX7X hv- *UX-rWXT^7^ K^if^ 

TfeSc »SLViffi^*tt, (A) j»Riatt»Bj«»l 

ooftaatcMb, i-3oaaas, ^^c^k 

tt, 2-2 0lIgST*^o 
[0 0 3 9] $ blr, *%HJ<DU-1f-T-^>^ffl^ 
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11 

g®. ^mmt^%). &m*m<wt 

7>^>fb-&#>&££, mn$>z>wmmLT 

[0 0 4 0] Z.(Do^>. /\uy>mt^tLX\^ v~ 

-jia<d*v3-?- (^s^x^v-a, HJ^D^ 

gte, 1, 0 0 0-6, OOOiST*^) o £fc, A 

£L<te, 3 0-6 511%, 2£t;i#£L<te, 4 5 
-6 0li%TS^)o 
[0 0 4 1] Sfc, fIU>^k^ilTH hvy 
i-J^X7i- K MJ^yl/^MX7x-h, h 

- K /WFD + y>eX (y7x-MX7x- 

h) , i/\7;i/W— ^t'x (y*v^WX7x- 

h) , h 'J 7 x-;P*7 7 x- KD^ 'J if 
tf^n^o Wt), hU7x-J^X7x-h, MJ 

+yl/XWX7x-h, i/^yy-^ex (^v-ux 

bVi«J>»fttt, 4-3 011%, S6l:(ff$b<li, 
6-2 5ll%TWc £6>K:, gfM^tbT 

h'J7y>, *^>*T*<&o ^^(3, ^M*^ 
M^^LTH #g^bv^*>^A, *SHtT;i^ 

LTtt, =M^7>^>. EBWt7>^ 

[0 0 4 2] K±<BlI«ffl<0E£«;Ju *SM8fcJHV>& 

n* (a) j»?rffltt»iiriE»i ooa*ffl^*tb, »s 

Kf4, 1-5 01M S6C*ftl/<ll 2-3 0 
a§«$, «F^fiF*Ktt, 5-2 SfiSgET^^o 
|OIMtflli»*i)lTlt KMSttttf*-****** 
as#T*D, -77, 5 0a*SE£j@*_3<h, 

[0 0 4 3] **W<DU— tf-V-+>^fflf»PlM1t« 

P-M£T» *?£L<te, 16 0^-3 0 0 



(7) 

12 

pratttriBiujE«9«iiBr«ica. (a- 

1) flE»t (A- 2) rt»*^U>KUT»6n& 
(A) riE^Jc, (B) - (C) tf»**BilllDbtt) 

(A-l) , (A-2) , (B) - 

[0 0 4 4] **W©U-1f-^-+>ifffl»B»j«« 

20 [0 0 4 5] 
[0 0 4 6] 

^FgSr^TiltSrW^KISaiTfltBLfcOT, yJ~v9 
Sgte, ^ilf <«0 LP A- 3 1 0 OSffifflU 

/ ^_ o 

[0 0 4 7] ^5 2 
tt»lg*»»«»U £ntc7irh>2 0 c c£in 

a, i om^mto^it. ^<d'&. 0182 0, ooo 

U ?F»» (X) 

Tec -77, «^li*t«-&«flS**63f»» (X) *C0 
40 (R) Sffffib, XA&Qifyybm (%) 

^77h$= C (X) - (R) ] 10 0/ (R) 
»tffl^Tie«lLfct><0*, ^Ac, a^ft (A-2) © 

[0 0 4 8] T^t'/v bmm^m (IMP ) 
so ASTM D2 5 6i:¥ll, 2 3<C, 
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13 

(*)ihyu-u- H ) 



astm d i 2 3 s\zmcxm^tzo m^m\t2 

2 Ot, ffifSfil 0 k gT&*o 

ASTM D6 4 8ld*i;Tai^Ufco 
[0 0 4 9] Urzjf=^T±>£& 

tf-V— U^-7-^7 6 5W; YAG1/-If 
[0 0 5 0] 

ffi tt w is mum 

UL-94 Vt7 h^2p«lLfcc JS*tt. 1. 6mm 
TfeSo V-Ott^, HBH*¥K»T©HB5>* 

ASTM D 2 5 7lC«Pi;TJB!l3£Ufcc 

[0051] -0mm l-io, mstm 1 - 5 

JA gj fcffi ffi (A-i) (OH K 

< (A) -1-® CrfA9Mbtt» (ABSii) CQDI 
SB >««M^«*fcft*«7 U y h )V<D13 zr 7,^7 7 
-f ;*>£SlzKl 0 Hfy;K>t*>X^ 
*>SthU^Al. 5 SB, t-Hrv;MM^> 
0. IBS, #'J^yi> (a) 4 088 (H^SI 

sMr->9-h • 2*fn%0. 2«*cfc«-r*>^»l7Kl 
>-tf>t h*n^-*+lf>f H0. lffiSjgJnU intra 

[0 0 5 2] t<D'&, -f *>3£Si7K5 0BS, H5*->Jl^ 
>if>x;^>K^H'J^A IBS, t-HfvWM 
^>0. 1SK. -J-f % JzfnH)U\i Hn/1— ***-f H 
0. 2g6, X^l/>3 0»J;{>7^'JD- HU;H 0 



- (4 -xf i/>- 6 - t - ^f;i/7iy-;w o. 2 



10 



20 



30 



14 



77h*H7 5 0X. iBMHO. 44dl/gtfe 

[0 0 5 3] < (A) - 1 -® (=f A3fi{fc»lt (MM A 

fflWT\ MMA^S^ABS^Jg (A- 1 -(D) 

/f;M^^'Jl/-h/7i7Uor HU;i/=l 5/2 0 
/6 0/5 (%) Tfc-pfCo 

[0 0 5 4] (A- 2) (PM 

<A-2-<D (ASUfgg) > 

ffifiE ; ^fI/>/7i7UO-hU;i/=7 3/2 7 (%) 
SPE&g; 0. 5 0d 1/g 
<A-2-@ U^U^K^^P^&Wll) > 
ffllX ; X^U>/7i7'J PXh'JJl//MMA=6 0/5 
/3 5 (%) 

; 0. 40dl/g 
<A- 2 -® (PMMA) > 
SBlttS ; 0. 4 5 d 1 /g 

[0 0 5 5] (B) gj^j 
B- 1 ; ti—i&>?7yt! 
B - 2 ; Mft8Hb& 
B - 3 ; ^>^7^^ 

[0 0 5 6] (C) EEft<PWI 



C-l ;Mordant Green 4 
C-2 ;Di rec t Yell ow 3 1 
C-3 ;Di rec t Red 28 
C-4 ; tf^^> hi/U — >B 
C-5 ; \LV Y7.fi- h 3 B 

c-6 ; 3yt;wh;x-f h 

C- 7 ; 7^ny7^>^- 
C-8 ;Di rect Orange 71 
[0 0 5 7] Jft(PfiBfr<pai» 

#'jx-f^xxf^7^ H ; t-fn>6yD7^/* 
iJX5 1 l/>^yK7'O7?=5 0/5 0 (%) 
*'Jfh77MPXfl/> (PTFE) ;^XH1± 
40 8, TF1620 
<H^J> 

=iS$2, 000 
[0 0 5 8] jftpTgWtWffiftfififtOWg 

(a) - (o ti%mz*<Dfo<Dm&fci$£.Tm 

mi®** *l-3«3fB«UfcfJ^T, 2 2 0-2 4 0X: 
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S3 C. it&W&TfiLfz. tfc««itt, (B) 

n?i^o tfc^2~3«, #f6"5!£> (B) fi£#&-5MJ 
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^3fi6t>*»e>n&v>. jttWHB. (a) mw><D*9 
v>. ititMsii, (A-i) u^sfi^tani^'p* 

[0 0 5 9] 
[Si] 





i i 


1 2 


1 3 


1 4 


1 5 








1 






(A) ; A-l-<2) (ABS) 


1 30 


1 30 


1 30 


1 30 


1 30 


A-1HZ) (MBS) 


1 70 


1 70 


1 70 




I 


A-2-CD (AS) 








1 5 


1 5 


A-2H2) (MMA-ST-AK) 1 - 


i ~ 


I _ 


1 45 


1 45 


A-2H3) CPMMA) 






1 


1 20 


1 20 


(A) <;**) ?>? 1 42 


1 42 


1 42 


1 36 


1 36 


'j;«x^fi« <*) 












(B) ; B-1 


1 0.2 


1 0.4 


1 0.2 


1 0.5 




B-2 










1 0.3 


B- 3 






1 0.1 






(C) ; C-1 


1 0.3 










C- 2 




1 0.3 








C-3 






1 0.3 






C-4 








1 0.3 




C-5 










1 0.2 














74VyhWm®& (J/m) 


1 196 


1 196 


1 196 


1 128 


1 128 


Sfctttt (g/10min.) | 20 


1 21 


1 20 


1 24 


1 24 


*^a« CC) 


1 89 


1 89 


1 90 


1 92 


1 92 




1 O 


1 O 


1 O 


1 O 


1 O 




1 1^ 


1 * 


i m 


1 


i m 




I HB 


1 EB 


1 EB 


1 EB 


1 HB 



[0 0 6 0] 
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17 18 



*»«No. 


6 


7 


8 


9 


10 














(A) ; A-l-G) (ABS) 


30 


30 


30 


25 


30 


A-l-<2> (MBS) 


70 


70 


70 


- 


- 


A-2-CD (AS) 


- 


- 


- 


- 


5 


A-2-® (MMA-ST-AN) 


- 


- 


- 


45 


45 


A-2-® (PHMA) 


_ 


— 


- 


30 


20 


(A) (y^) 


42 


42 


42 


46 


36 


I y ^Sx^fA/fi (SO 












(B) : B- 1 


0.5 


0.3 


0.5 


0.2 


- 


B- 2 




- 


- 


- 


0.2 


B - 3 


_ 


0.2 


- 


- 


0.2 


(C) ; C- L 


_ 


— 


— 


0.3 


- 


C- 2 


- 


- 


- 


- 


0.3 


C - 6 


0.3 










C- 7 




0.2 







_ 


C- 8 


_ 


- 


0.3 


- 


- 


ILS "-^ KaKfc WJ rT » 














20 




_ 


_ 


— 


P T F E 




0.2 




— 


— 


W&M ; 














- 


20 


- 


- 


- 


'J 3 V — 
















8 








T-f CJ/m) 


216 


166 


196 


98 


128 


zi£S&t£ (g/lOmin. ) 


28 


30 


21 


28 


22 


IftSIMl CC) 


85 


86 


90 


88 


92 




O 


O 


O 


o 


O 




£ 


W 


m 


tit 


ft 




HB 


v-o 


HB 


HB 


HB 


3s®@^rffitft (xio- l} fi) 


2 











[0 0 6 1] 
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19 



20 





l 


l o 


1 o 
1 o 


1 A 


1 EL 






I 








/ A\ • A— 1— /T\ ( AHOA 1 


on 




1 OA 

1 ou 


I /in 
I 40 




A Aid^ 1 
A _ l— \6> vMBaJ | 


ii) 


1 *7fl 








A 0_/TS /AO 1 








1 A A 

I 40 




a rv y*Ts AfifA CT A\A 1 

A-2*-<Z> I 










1 1 A 

1 10 


ft 1 /ninr a \ | 








1 OA 

1 20 


1 AA 

I 90 


(A; HtifR 3 ^) C>^) 74? | 


A O 

42 


1 42 


1 42 


I 20 


1 t\ A 

I 94 














/ q > -r-> -1 1 

(B; ; B — 1 1 


o 

8 


I 0. 7 




i A C 




B — 2 1 




i 






i A C 

1 U. 5 


B — 3 I 












(C) ; C— 1 1 


7 










C — 2 1 






1 0. 2 






C-3 1 


— 






1 0.4 


1 — 


C-4 | 










1 0.3 
















98 


1 196 


1 196 


1 168 


1 29 


fflfttt (g/lOmin. ) 1 


15 


1 21 


1 20 


1 18 


1 24 


&&&im CC) I 


88 


1 89 


1 90 


1 95 


1 92 


if— V— ^>^/ft | 


X 


1 O 


1 x 


1 X 


1 O 


X^fi 1 


X 


1 S 


1 x 


1 x 


1 u 


H8£tt 1 


EB 


1 EB 


1 EB 


1 EB 


1 EB 



[0 0 6 2] 



30 



tt. wtm&, tiLmmxmzhmn, oass, mm 



MB] 1¥2S4B (1 9 9 9. 2. 4) 

i^mmiE i ] 
[«je^»^«] mmm 
mmmmms^i 0004 

[ffilE^ffi] ^JE 
[0 0 0 4] 

t£ffc (a) 5~7 0M%<£>#£E~Ft;:. 

**63tfnfc4>tt< 1 1> 1 (b) 95 

~3 01I% (fcfc'U (a) + (b) =10 0fi» 
%) *a^UT»6n-5^A9fifl;»IB (A-l) 1~1 
0 0li%i, ^mWd-M^^ isTXtV-Mt 



(A) 



(**) 7i"JJHlXr;k i**«lffM: 

iaco*afl£fie»$a-&LTi§e>n-5a'&«: (a- 2) 

99~0li% ItzltL,. (A-l) + (A- 2) =1 

0 011%) £3Efi£#£:U I^Sftfc (^^) 

7i7'j;^xx^-;i/a€r3 o~7 osa%-&o^ojmtt 
^sij«» («t r (a) mtmmm&fti tt>^5) 

1 0 OMSBKjttbT. (B) ts—^y^^y^. Hfe 

1 awnfe^fk^ 0 . 0 1 ~ 5 mmffi. & cxic 

(C) *»;fe«fctf/*fcttW««M*<>. 0 1~5aagE 

^5) SrS«-r-5t>co-efe^» 
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(12) 



(5D int. ci. 7 mmm^ f i f-n-v (##) 

C 0 8 L 25/04 C 0 8 L 25/06 

25/06 25/08 

25/08 25/14 

25/14 33/12 

33/12 51/06 

51/06 51/08 

51/08 55/02 

55/02 83/10 

83/10 B41M 5/26 S 



F^-A(##) 2H111 HAH HA23 HA32 

4J002 BC03X BC04X BC06X BC07X 
BG06X BN06W BN12W BN15W 
BN23W CP17W DA036 DEI 16 
DE136 EU027 FD097 GL00 
GQ00 



